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ABSTRACT

... Two field trials on tomato cv. U.C. 97-3 were carried
out at the FExper. Field of Fac. Agric. Moshtohor, Zagazig
University in winter seacons of 1987/1988 and 1988/198%
" to study the effect of three different levels of P and
K fertilizers in combiration with sever seed-ccld treatments
cin the physical and chemical characteristics of tomato
fruits. Obtained results revealed that the combinaticn
between seed-ccld treatments (-1°C, -2°C or =-3°C for 12
brg) ‘and the sacond used level of fertilizers (99 kg N
+ 48 kg FaGg + 48 kg X,0/fad.) procduced fruits with the
highest average fruit weight and diameter. Moreover, the
highest values of fruit length and shape irdex were reported
with treatments of exposing seeds to -2°C or -3°C for 24
hrs in combinaticn with the second used level of fertilizers.

.. -Coliected dezte showeé also that tomato fruits containing
- the highest chemical concentration of vit. C, titratable
acidity, T.8.S. as well as reducing, non-rediucing and total
szugars were picked from piants grown from seeds treated
with =1°C or -2°C for either 24 hrs in caee of the first
three constituents or with -1°C for 12 or 24 hrs for fruit
sugars. content in combiration with the highest used level
of macro-nutrients (39 kg M + 64 kg Pplg + 72 kg Ky0/fad. ).

Fipally, it may be concluded that tomatc seeds treated
with =1°C o¢r =~2°C or =-3°C for 12 hrs combined with tha
second used level of fertilizers (9% kg K + 48 kg P,0c
S+ 48 kg KZG/fad.) “dded at 3 dotes 2, 7 and 11 weeks after
.. transplanting gave fruits of better physical characteristics
~then -those of other used treatments. Moreover, seed-cold
treatment at -1°C for 24 hrs with using the third fertilizers
-level  is advisable to obtain fruits of better chemical
constituents.
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. INTRODUCTI1ON

Tomate (Lycopersicon esculentum, Mill) is considered
as one of the mest important vegetable crops grown in Egvpt,
not only for local consumptic: but alsoc for~ exportation
purposes.

One cof the main goals of this work is how to produce
tomato fruits of good Physical and chemical characteristics
ezpecially in winter where the production is still cbstructed
by many problems. Among the pathways followed for improving
the cuality of fruits were the seed-cold  treatments and
application of major elements. It has been reported by
many investigatcr ‘that seed-ccld treatments, especially
at. -1°C or -2°C for 12 or,24 hre; exerted an increasing
effect on ‘average fruit weight (Yasins‘ca, 1972 on tomato
and Abdalia et al., 1983 on sweet pepper). Moreover, no
significant differences could be detected among the various
used used-cold treatments, regarding length, diameter  and
shape of fruits . (Abdalla gt al., 1983 working on sweet
perper). The promising effect of P and X fertilizers on
averaos frvit weight has neen reported by Jaramillo et
al., (197%) and Dimitrov & Rankev (197%) both working on
tomato, Farsg (1984) on pepper, abed and Bid (1987) and
£1-Sawy (198! z11 deal with tonsto. T4 has been found
aiso that length and dizmeter were increased, meanwhile,
fruit index of tomato was not significently affected (2bed
and Eid, 1987). Concerring chemical constituents of fruits,
Tropina and Nezhdanova 1375}, indicated that seed-colé
treztment led to the producticn of high ascorbic acid fruit

.eont a-s.t, However, no significant difisrneces were decterted
regarding vitamin C, titratable acidity and T.S.S. fruit
content (Abdalla et al., 1883 on pepper). o

As regord to the effect of P and X feriilizers on
the chemical constituents of " fruits, it was repcrted that
vitamin C was significantly affected (Dimitrov & Rankov,
1972; abed s: Eid, 1987; El-Sawy, 1988 all working on tomato).
The fruit 7.S8.S. contert was é&lse increased as a result
of P and k fertilizers addition (Dimitrov & Renkov, 1379;
Kanesiro et 2l1., 1984 on tomate) or it was not significantly
affected (Abed & Eid, 1987 and- El-Sawy, 1982 cn tomato).
.Moreover, scidity of tomato fruit Jjuice was increased with
increasing P and K fertilizers level (Abed & Eid, 1987;
El~Sawy. 1988) as well as reducing, non reducing and total
sugars were also increased (Aliev, 1971 on eggplant; Dimitrov
and Rankcv. 1979 on tomato and Farag, 1284 on sweet pepper).



Quality of tomato fruits ‘ 2503 ,‘ 

Therefore, the aim of this investigation is to shed
more light on the effect of seed-cold treatment and PK
application on tomato fruit quality. ‘

MATERIALS AND METHODS

Two field experiments were performed at the Experimental
Farm of the FPaculty of Agriculture, Moshtohor, Zagazig
University, during winter seasons of 1987/1988 and 1988/1989.
Seeds of  tomato (Lycopersicon esculentum, Mill) cv. .U.C.
97-3 were soaked in distilled water for 48 hrs before expo-
sing seeds to the different used periods and degrees of
low temperature of tested seed-cold treatments. Seeds were
then sown in the nursery on November 1st 1987 and October.
25th  1988. Transplanting took place on December 9th and
Sth in 1987 and 1988 years respectively. Transplants were
planted at 30 cm apart on one side of ridges 100 cm wide.
The experiment included 21 treatments resulted from combi-.
nation of three different levels of phosphorus and potassium
fertilizers (32 kg P,0¢ + 36 kg Kp0/fad., 48 kg Py05 +
48 kg K,0/fad. and 64 kg P,05 + 72 kg K,0/fad.) and seven
seed-cold treatments (-1°C, -2°C or -3°C for 12 or 24 hrs.
beside the control. The nitrogen fertilizer was added at
the rate of 99 kg N/fad. for each level of P and K ferti-
lizers. The fertilizers were applied in the form of ammonium.
nitrate (33.5% N), calcium superphosphate (16.5%8 P,0g)
and potassium sulphate (48% K,0). Fertilizers  were divided
into three equal portions and then added at 3, 7 and 11
weeks after transplanting for the first, second and third
doses respectively. A split plot design with four replicates
was adopted. The plot area was about 1/380 faddan. Other
culture practices were carried out as commonly followed
in the district. The temperature Jdegree's {°C) and relative
humidity (%) prevailing at Ralubia Governorate at the growing
seasons of this work are presented at the meterological
table.

A respresentative sample of 20 fruits from each experi-
mental plot was taken at three different pickings in the
middle of harvesting season, for measuring each of the
physical characteristics of fruits, i.e., average weight,
length, diameter and shape index and the chemical constit-
uents of tomato fruits, i.e. Both vitamin C content and
titratable acidity which were determined in fruit Jjuice
according to A.0.A.C. (1970), total soluble solids by hand
refractometer and reducing, non-reducing and total sugars
percentages of fruits as described by Michel et al., (1956).
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, Temperature °C Relative
The month e e e e e humidity
, Meximum  Minimum Average %
"season 1987/1983
october | 2.1 - 15.7 21.9 -
Nowember ez 18,0 15.6 e 65
December 19,7 f;,f;v~3.6‘ L l4,2 . g
Janvary TiTEs 'iia.b:v:i' . 6.9 12,4 62
February 19 77 . 13';24 59
March - "fZé;l';fibwf78.4 So1s.3 57
APFil 2802 146 2l.a - s5
May o 39 176 28 38
’ SGaSOﬂ 1083/1999

Cctober 27.8 14,3 21,0 64
November 22,1 7.7 . la,9 64
secember . le,2 8.2 13,7 , 67
Jantery 16,2 5,2 107 74
February : 19.6 7.5 13,5 : 62
March 22,3 7,9 15,1 . 64
April 29,7 11,7 o207 B4
May 3.7 - 145 2z : Ay
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All collected data were subjected to the statistical
analysis mentioned by Snedecor and Cochran (1968).

RESULTS AND DISCUSSION

1-  Physical characteristics of tomato fruits:

Data concerned with weight, length, diameter and shape
index of fruits as affected by both of seed-cold treatments
and P and K fertilizers level as well as their interaction
are presented in Tables (1, 2 and 3).

Data presented in Table (1) clearly indicate that
most of the used seed-cold treatments increased average
weight, length, diameter and shape index of fruit more
. than those of the control treatment. -

It is also evident from the same data in Table (1)
that seed-cold treatment at =-1°C for 12 hrs resulted in
the highest values of average fruit weight with the lowest
‘fruit length compared with other used treatments, the highest
fruit diameter and the lowest values of fruit index. These
results lead to the conclusion that the heaviest fruits
of nearly round shape were accompanied with seed-cold treat-
ments of -1°C for 12 hrs. Such improving effect of this
treatment than other was statistically significant in both
seasons ;of this work.

It is obvious from such data that seed-cold treatment
at- -1°C for 12 hours, which resulted in plants produced
fruits of the most suitable and standard physical characte-
ristics are the same that showed the highest total yield.
Obtained results may lead to the conclusion that increments
of total yield in this respect is due to increments in
average weight and diameter of fruits (Table 1) and also
to those of number of fruits per plant (as shown in other
part of this work).

These results are in agreement with those of Yasinska
(1972), who reported that chilling tomato seeds increased
mean fruit weight. Moreover, Abdalla et al. (1983), mentioned
that average fruit weight was significantly increased due
to exposure of pepper seeds to -1°C or =-2°C for 12 or 24
hours, meanwhile, no significant differences were detected
among the various used treatments, regarding 1ength, diameter
and shape of fruits.

NS :

Concerning the effect of phosphorus and potassium
fertilizers rate, data Table (2) clearly indicate that
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Zoble ((1): Effect of seed-cold treatment on physical
characteristics of tomato fruits,

Seed-cold treatment ' Average  Fruit Fruit. Shape
Temperature  Time fruit - length .diameter index
! weight (cm) cm (L/D
{°c) (hrs)  "Tgyt ! ~(em) /D)

Season 1985/1988

Cintrol : 59,34 6.13 . 5.lQ 1.20

-1 12 68.78 6.22  5.64 1.0

24 64.54 6.23 - 5,10 1,22

-2 - 1l2 67.63 6.62 5.4 1,22

24 . 65.41 . 6.73 . 5.34  1.26

-3 12  63.8] 6.80 5,30 1.28

24 65.71 6.92 5,25 1.31

L.S.D.at 5% - 0,87  0.08 - 0.18 1 0.04
‘ \ ‘Season 1988/1989

Control - 55.82 6.06 5,02 . 1,20

-1 12 67.58 6.28 5,45 1.15

o 24 65.24 6.33 - 5,03 l.25

-2 : 12 66.07 6.62 5,35 . 1,23

24 64,49 6.73 5.25 1.28

-3 12 - 66,63 6.63 . 5,40 . 1,22

24 68,44 6.98 5.25 1.32

_.5.D. at % 2.38 0.12 0.17 0.04
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Table ( 22 :

tnmato ., fruits,

2507

gffect of rate of phosphorus and potassium -
fertilizers on physical charescteristics of

Levels of fertilizer  Average Fruit Fruit §hape

N PZOSV K,0 322;§t 1?23;h_ d?imiter ?Eig§

(kg/Fad,) (g.) '
o Season 1987/1988
g9 32 36 62.97  6.43  5.37 1.19
oo 48 48 68.59 6,82 5,30 1.27
99 64 72 63.82 6.31 235;17 1,22
e et 152 Toas oz | o0.04
‘Season 1988/1989

99 32 36 60.93  6.43 5.34 1.20
99 48 48 71.47  6.76 ' 5.28 1.28
99 64 72 63.56 6.36 5.13 1.23
Csp. et s Ter  oua o013 o.04
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the medium level of fertilizers resulted in the highest
values of average fruit weight, fruit 1length and fruit
shape index at both seasons. Such increments were significant
at both successive growing seasons of this work. However,
fruit diameter was increased with the first level of ferti-
lizers and such increment was significant. as compared with
the third level of fertilizers only.

It is obvious from such data that treatment of medium
levels of fertilizers, which resulted in the highest average
fruit weight and length, is the same that showed the highest
total yield. Obtaiend results may lead to the conclusion
that increment of average weight and 1length of fruits
{Table 2) more than of number of fruits per plant.

These results are in accordarce with those of Jaramillo
et al., (1978) and El-Sawy (1988) on tomato and Farag (1984)
on sweet pepper. Moreover, Abed and Eid (1987) mentioned
that tomato average fruit weight, fruit length and diameter
were affected by 1level of fertilizers while fruit index
(L/D) did nect significantly response to used fertulizers
level.

Data showing the combined effect of the seed-cold
treatment &and P, K fertilizers level on fruit pysical
characters (Table 3) indicate obviously that differences
among different used treatments were significant.

; Such data reveal that the seeds exposed to low degrees
of temperature (-1°C or -2°C for 12 hours) which resulted
in plants, if received the second 1level of fertilizers
(99 kg N + 48 kg P,05 + 48 kg K,0/fad.), produced fruits
with the highest average weight and diameter. However,
the higher values of fruit 1length and fruit index were
due to the exposure of seeds to -2°C or -3°C for 24 hours
in combination with the second used level of fertilizers.

2- Chemical constituents of tomato fruits:

Regarding the effect of seed-~cold treatment on vitamin
C, T.S.S. as well as reducing, non-reducing and total sugars,
data presented in Table (4) show clearly that most of the
used seed-cold tratments significantly increased these
constituents of the fruits as compared with the check treat-
ment. However, no significant differences could be detected
with respect to titratable acidity in 1987/1988 season.
These results are worthy true during 1987/1988 and 1988/1989
growth seasons. The same data show also that the tomato
fruits showing the highest content of vitamin C and T.S.S.%
were picked from plants grown from seeds treated with -1°C
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or =-2°C for 24 hours. Moreover, reducing, non-reducing
and total sugars were signifciantly increased also showing
‘the highest values in case of treating tomato seeds with
-1°C for 24 hrs followed by that of 12 hrs.

The beneficial effect of seed-cold treatment on vitamin
C content which was previously recorded by Tropina and
Nezhdanova (1975), is in quite confirmity with the results
of this study. However, Abdalla et al. (1983), reported
that no significant differences were detected among the
various used: treatments, regarding vitamin C, titratable
acidity and T.S.S. contents of sweet pepper fruits.

From data presented in Table (5), it is evident that
increasing level of soil application of P and K fertilizers
significantly increased vitamin C, total soluble solids

.as well as reducing, non-reducing and total sugars "fruit
contents. These variations were obvious at both growing
seasons of 1987/1988 and 1988/1989. Meanwhile, acidity
fruit content responsed the same as other fruit contents
but it did not show any significant response to the used
fertilizers levels. In this respect, the highest values,
which showed the highest significant increments, were detec-
ted in fruits produced from plants fertilized with the
highest level of fertilizers (99 kg N + 64 kg P,0g + 72
kg K,0/fad.). : )

The increase in vitamin C and T.S.S. content of tomato
fruits, due to supplying plants with macro-nutrients, was
reported by Dimitrov and Rankov (1979); Kanesiro et al.
(1984), Abed and Eid (1987) and El-Sawy (1988) all working
on tomato and Aliev (1971) on eggplant. -

With regard to the effect of interaction between both
of the two main factors, it is evident from data in Table
(6) that third used level of fertjlizers (99 kg N + 64
kg Py05 ; 72 kg K,0/fad.) combined with seed-cold treatment
at -1°C or -2°C for 24 hours resulted in the highest values
of vitamin C, titratable acidity and T.S.S. contents of
tomato fruits in both growing seaosns of this work. Moreover,
the tomato fruits showing the highest content of reducing,
non-reducing and total sugars were produced -from plants
of the seeds treated with -1°C for 12 or 24 hours and ferti-
lized with the third level of fertilizers. However, such
differences did not reach the level of significancy except
in the case of vitamin C, T.S.S. and reducing sugars which.
showed significant increments for the above mentioned treat-
Mments at bc*h succossive seascr: of this vork.
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